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What is daim^ te: 

1. A method for discriminating dysplastic cells over-expressing INK4a gene products from other 

cells expressing INK4a gene products at a detectable level In biological samples comprising 
detemnining in a cytological or histological testing proc^ure the oo^xpresslon of at least 
5 two mari(er molecules in at least one single cell, wherein at least one maricer nnolecule is an 

expression product encoded by the INK4a gene and at least one further maricer molecule is 
a cell proliferation maricer, wherein the over-expression of at least one iNK4a gene product 
and expression of at least one maricer for active cell proliferatton at a detectable level within 
said single cell is indicative of the dysplastic state of the cell and wherein the over- 
10 expression of at least one INK4a gene product and expres^n of at least one maricer for 

senescence, temiinal cell differentiation, apoptosis or cell cycle arrest at a detectable level 
within said single cell Is Indicative of the non-dysplastic state of the cell. 

2. A method according to daim 1, wherein a set of two or more cell proDferation martcers Is 

detected. 

15 3. A method according to daim 1 or 2, wherein at least one INK4a gene-product has a molecular 
weight between 13 and 19 kDa. 

4. A method according to daims 1 to 3, wherein at least one INK4a gene-product is selected 

from a group comprising p16<^and p14ARF. 

5. A method according to any one of the preceding daims, wherein at least one ceil proliferation 
20 maricer Is selected from a group comprising a proliferation maricer necessary for the 

maintenance of cell proliferation, a proliferation maricer engaged in DMA replication, a 
proliferation maricer being or encoding a meniber of flie processive replication forte, a 
senescence maricer, a cell cyde arrest maricer and an apoptosis maricer. 

6. The method according to daim 5, wherein ttie gene-product necessary for the maintenance of 
25 cell proliferation is a molecule selected from a group comprising Ki67 molecules, Ki-S5 

molecules and Ki-S2 molecxiles. 

7. The mettiod according to daim 6, wherein the gene-product engaged in DNA replication Is 

selected firom a group comprising hellcases or subunHs ttiereof, cell division cyde (cdc) 
molecules, phosphatase molecules and kinase molecules. 

30 8. The metiiod according to claim 7, wherein ttie helicases or subunHs ttiereof are selected fifom 
a group comprising MCM2. MCM3, MCM4, MCM5, MCM6, MCM7 and HELAD1. 



wo 2004/038418 



PCT/EP2003/050738 



30 

9. The method according to daim 7, wherein the cdc nrtolecuies, kinases and phosphatases are 

selected from a group comprising CDC6. CDC7 protein Idnase, Dbf4, CDC14 protein 
phosphatase, CDC45 and MCM10. 

10. The method according to claim 5, wherein the molecules engaged In the processive 
5 replication fork is selected from a group comprising PCNA and FOLD. 

1 1. A method according to any one of the claims 1-10, wherein the gene-product is a polypeptide 
or a nucleic acid molecule. 

12. A method according to any one of ttie preceding claims, wherein additionaily at least one 
further marker molecule is detected for improvement of the assessment of diagnosis or 

10 prognosis. 

13. A method according to claim 12, v^erein the further marker molecule is at least one further 
proliferation mariner molecule. 

14. A method according to daim 12 or 13, wherein the further mariner molecule is selected from 
a group comprising a senescence matker, an apoptosis maricer, a cell cycle aoBst mari(er, a 

IS maricer for tenninai differentiation of cells, a marker for viral infection, a maricer for viral 

activity, a cell cyde regulatory protein, a gene-pnoduct necessary for the maintenance of cell 
proliferation, a gene-product engaged in DNA replicatton, a gene-product being a member of 
the processive replication fork. 

15. A method according to any one of the preceding daims, wherein additionally a cytological 
20 staining procedure employing at least one dye selected from a group comprising DAPI, 

Quinacrin, Chromomydn, Azan, Acridin-orange, Hematoxylin, Eosin, Sudan-red, ToluhJin- 
blue, and Thionin, or a staining method selected from a group comprising Pap-staining, 
Glemsa-stainlng, Hematoxylin-Eosin staining, van-Gieson-stalning, Schiff-staining, staining 
via metal predpitates, Tumbulls-blue-staining and staining via metal cyanides is applied. 

25 16. The method according to any one of the preceding daims, wherein the dysplastic cells are 
cells of a cancerous or precancerous lesion. 

17. The method according to claim 16, wherein the dysplastic cells are cells of a dysplasia being 
assodated with a papilloma virus. 

18. The method according to daim 17, wherein the papilloma virus Is high risk human papntoma 
30 vims selected from a group comprising HPV16. HPV18, HPV31 . HPV 33. HPV35, HPV 39, 

HPV 45, HPV 51, HPV 52, HPV56, HPV 58, HPV 59, HPV 66 and HPV 68. 
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19. The method according to any one of the claims 16 to 18, wherein the lesion Is selected from 
a group comprising a lesion of the anc^enital tract, a lesion of the respiratory tract and a 
lesion of the sMn and it's appendages. 

20. The method according to claim 17 or 19, wherein the lesion is selected from a group 
S comprising a lesion of the uterine cervix, a lesion of the vagina, a lesion of the vulva, a lesion 

of the penis, a lesion of the anus, a lesion of the rectum, a lesion of the bronchic tree, a 
lesion of the lung, a lesion of the peritoneal space, a lesion of the naso-pharyngeal space, a 
lesion of the oral cavity or a lesion of the sidn. 

21 .A method according to any preceding daim, wherein the biological sample is a sample 
10 containing cells originating from the anogenital tract, from the respiratory tract or from the 

skin and its appendages . 

22.A method according to daim 21 , wherein the cells are cells originating from the uterine cervix, 
the ^^glna, the vulva, the penis, the anus, the rectum, the bronchic tree, the lur^, the naso- 
(^laryngeal space, the oral cavity or the skin. 

IS 23. A method according to any one of the preceding daims, wherein the biological sample is a 
cytological or histological preparation. 

24. A method according to any one of the preceding daims, wherein the detection of the INK4a 
gene-products and/or the cell proliferation maricer molecules is performed using at least one 
probe specifically recognising at least one of the respective molecules to be detected. 

20 25. A method according to daim 24. wherein at least one probe is detedably labelled. 

26. A method according to daim 25, wherein at least one label is selected from the group 
consisting of a radioisotope, a bloluminescent compound, a chemiluminescent compound, a 
fluorescent compound, a metel chelate, or an enzyme. 

27. A method according to any one of the daims 24 to 26, wherein at least one probe is a protein 
25 and/or a nudeic add. 

28. A method according to daim 27, wherein at least one probe is an antibody directed against a 
INK4a encoded gene-product or a cell proliferation masker gene product 

29. The method according to daim 28, which comprises an immuno-cytochemicai staining 
procedure. 

30 30. The method according to daim 25 or 26, wherein at least one probe is a nudeic add 
specificaily hybridizing to an INK4a gene-product or a cell proliferation maricer gene product. 
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31. The method aooording to daim 30, which oomprises an in situ hybridization reaction. 

32. The method according to daim 30, which comprises a nudeic add amplification reaction. 

33. The method according to daim 32, wherein the nudeic add amplification reaction is PGR, 
NASBAorLCR. 

5 34. A method according to any of the preceding daims, wherein detection reactions using 
nudeic acid prot)es and polypeptide probes are carried out simultaneously. 

35. A Idt for performing the method according to any one of the pr^^ing daims, which is a 
diagnostic Idt or a research kit, comprising at least one or more probes for the detection of 
the presence or absence and/or the level of the over-expression of at least one INK4a gene- 

10 product and at least one cell proliferation maricer gene product in biological samples. 

36. A kit according to daim 35, wherein the INK4a gene products are selected from a group 
comprising plff^wa and p14ARF. 

37. A kit according to daim 35 or 36, wherein the cell proliferation maricer gene products are 
selected from a group comprising CDC6, MCM3, MCM3. MCM4, MCM5, MCM6, IMCM7, 

15 CDC7 protein kinase, Dbf4. CDC14 protein phosphatase, CDC45 and MCIM10, Ki67, Ki-S2, 

PCNAorPOLD. 

38. The kit according to daims 35 to 37 furthermore comprising at least one of the following 

a. a pie''^ sample tor carrying out a positive control reaction 

b. a p14ARF sample for carrying out a positive control reaction 
20 c. a Ki67 sample for canrying out a positive control reaction 

d. a Ki-82 sample for canrying out a positive control reaction 

e. an MCIM5 sample for carrying out a positive control reaction 

f . an MCM2 sample for carrying out a positive control reaction 

g. a PCNA sample for earring out a positive control reaction 

25 h.neagente for detection of tt)e presence or absence and/or the level of p16iNK4a 

Lreagents for detection of ttie presence or absence and/or the level of p14ARF 
j. reagents for detection of the presence or absence and/or tiie level of Ki67 
k. reagente for detection of ttie presence or absence and/or ttie level of Ki-82 
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i. reagents for detecfion of ftie presence or absence and/or the level of MCM5 

m. reagents for detection of the presence or absence and/or the level of MCM2 

n. reagents for detection of the presence or absence and/or the level of PCNA 

0. one or more samples of !NK4a gene-products for carrying out positive oontrol reacbons 

p. one or more samples of cell proliferation marker gene-producis for canying out positive 
oontrol feacUons 

q. one or more reagents for the detection of the presence or absence and/or the level of 
other INK4a gene products 

r. and one or more reagents for the detection of the presence or absence and/or the level 
of other cell prolifieratlon marker gene products. 



